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(54) MULTICOLOR IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To prevent black colored developer 
scattered and dropped from a developing unit for black 
color from entering a rotary developing device or soiling 
the surface of a transfer body in a multicolor image 
forming device in which the fixed developing unit for 
black color and rotary developing units, etc., are 
arranged around an image carrier. 

CONSTITUTION: Around the image carrier 1 supported 
freely rotatably, the fixed developing unit for black color 
42, the rotary developing device 41 having the 
developing units for at least two colors, an intermediate 
transfer body 5 for transferring successively toner 
images on the image carrier, and a transfer device 6 for 
transferring plural toner image on the intermediate 
transfer body to a recording medium all together are 
provided to form the multicolor image forming device. In 
this multicolor image forming device, the developing unit 
for black color 42 is arranged on the downstream side in 
the direction of the rotation of the image carrier with 

respect to the rotary developing device 41 and under the rotary developing device 41, therefore 
the black color does not mix in the rotary developing device 41. 
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31MX (S$4 2 0mm) 5 <fc 0 m& 

^4 2 0mmlil±(r|SltTfe2. o $fcJ±>Klft £ < $ 10 

A 4 , Z>)% 
liioti^ ifc. *rate¥1*£fc* "9 *t <»£/£: 

MmX'ft, 4^15? K7^5<7>^S£, 18 0mm 
Pflic^ K^i^JSft K^AcoJlftJt^S : 1 \z.&fe L 
to 'f^fc^ K7 J*0^m&\±. 180X^=^5 6 5. 
5mm) irLTV^o 

[0 0 5 5] *glio^T{±, A31MX 2 9 7 m 
m) ^Le d g e rt-fX' (ijig 2 7 9. 4mm) , MtC 
(±. rtl^ro)STf--<X(;^-e#?) <t 9*S3 0 0~4 20 
OOmm^K^ *3gte#J-Cfi, t!3 5 OmmtrtS 
iE'LTfe?.. 

[0 0 5 6] i)tK7i*li ^Pslte'-? h'7 ^ 5 t (Dikfik 
g|5T-£>5te'?-= 2/7°S|iN 1 [rfc^T, !i)t K7A 1 ftlJ(D 

-.a. ^Mft^SixS. " rot 3 'FISHED h'7A5«S 
^5 1i:ii, te¥^-f T^SjH7frJ;»), lU^f-yf 
7 1 £?TLT K-f-tiS»fiH4w0f^1tS<D/<>f TXttffi 
(IE) ilWS-Six. tf% K5 A l i frafe? K7A5i 

F7A 1 mn-rMi/v b-r-m^mw¥ vyj* 5 

[0 0 5 7] ff^te¥ K7A5(r*fi-5^ lfeltLt 

[0 0 5 8] <f»Mt?5K?A5<04fr9fcf±, fe^g 

SfU]fi. h-7— ftfcaSfci^J: finite 40 

¥ h'7A5^?>Stl^t^5 0 
[0 0 5 9] «TI8I«K:. (2) «*K9^1K#i-5 

w-if 2 a«M& (^r^sffc*) 

4CJiJ:Sattl-»^SilfciB2fea-C*)5i'T>' hi" 
-ftw^lHME^ K7AS K7AI % 

ifri w * 'J — *- 1 0 ' \z. X. 5nt4S, ( 3 ) Aft K? A 1 K 

*fi- 5 3 mam ^*-iim>& 

4YKJ;5afll->}g*$iifc«3fea-e*>4 50 
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^ j. □ - h -}— * ffife? K v a 5 1' *f-f 5 te^^i® 
3tK7Ai«Bm^!)-tio' f;:J;5flH§, (4) m 

7 7?Mfti«) WW- 1?##&£.£«Rft->3f54 91 

(^y?SWI) 4BkKJ;5gUfc-«£i'Lfc 
I4feaffc?)7'7^h -7— {£©<£ K7A5C 
*H-5*5¥-H83tK7Ai3?jEw* !> — l 0' 
JlMflK W-hro (l) ~ (4) roflMfc, fe^n-fe^^m 

* ft 5 r i ir j; 0 . nite-t 5 ^ Ifflte? K 7 a 5 
^liiSt^*tLT4-o(DB)c^fe N-f-ft, -f*^*>, ^"tf 
(M) h7— f£, ->T> (C) b-T— <tu 'fxo- 
(Y) h7—«, 77^ (Bk) h7— f&^fcZWi 

(u-^xh) snfctt*t*jv^-c«i&a*te 

[0 0 6 0] *£iS s (2) n*2fi|ff)^7yFt- ife 
w+rate? K7A5 i;St5te?«t»e?'M7x|:o 

^-cii. Sttii (i) ©isifeBwte^trpic-efcs 

fe? K 5 A 5 (igEir te? § tLT ^ 5 % l fe @ h 7— ^ 

[0 0 6 1 ] "it, (3) ©S3feg©^io-ht- 

itw^rate'? b'yM.5 irft-f Ste^HftfV-W T^li, [s] 
«waft{c±i). W4 (1) . (2) W^lfeB, 12 
film ht-ftfi^Nftl^^fcai?. */±©^*ftttt 

(2) «>sB2fea<D b-r- m&'-¥m±.'o t^-T*#<K 

[0 0 6 2] o|>), e5/qrxiff»J6S||i, ^ 

ifeiini2fei, S2feaj;i9 t^3feBtiw»c 

±2 < 4 0 . I3fi@tf)h 7--fM6^i$H** fc 45. 
[0 0 6 3] 4fc«lfeaa»bfS4feBWh-f— 
^NSfttt±IE (l) ~ (4) (BJS&fclB&TafirolSfc 

■fSfrtt, Kt— $r34iE^-tirT^4feBi:L, 

* Oro 3 few ht-^*jx?JtItroici£t5rt 

[0064] (5) (4) w^4fea© h-t- iftwtra 

(6?K7A5 ~<£>te¥#&7-f 5 t , ^ra«fE¥ K5A5 

mmx'bzfc^- v n 2 (^*f Lxm 3 nmmwt 
Lt©e?tip«\ u-^fp-7^1 1, te?AP# 

-Y Kl 2 5rgT, fiff£<7)*-f ?>m^ii5o ^-4 

-eatra LTv^tte^B e (i, ^rate? K9 a 5 tcs« 

?n-7 6 frfPJD^itSo ^WB# N mfe?K7A5« 
M5 1lt 7-Y y^7 1 Hi*), ^7>KT-^{^ 
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H 4 CO h -7— flfc tf? iiBrofc^tt P i'*t LT -fiMta^ix 
5 0 -ttiiohs 9cl~m± h'7A 1 /J^^fflls? K7A5 
ldl&l^P H r Jfc¥£ttfc4fe#« h"7— ^«f±f 

C¥ttP±fcli*j£#<o:|ttB<D£*#7- h-f— <ft (IE 

[0065] m?m p i±, ^a^a 1 3 ± $ 

5 ft. HS&tf-f Ku, i'lAnW Ki sniosg* 10 
SI9(?)= y7"g|iN 3 tig ^n&„ 

[0 0 6 6] ^ft 9 14, t - 9 m<r>mW$tt 9 1 a 

2 ££fi1-5„ (B^H-P4r^j»»9W^j»=iy7'WN3 
SrJfiit"'5i:#lw{±inift^9 1 com/t£ 10 0-20 

o r <?5fil£iBBT*;j|]$W£# Lt*J<rt-^ - ■> ^SSir 

h "7— tft*(E5« 5 itejkA.HjnSfc tLt^f^t 
5 D 20 
[0 0 6 7] ^%mmX'lt, &#^R9<£>RdiS£. [Hlfc 
»f!fe&R4 1 RU-fy v'J (B k) £ia3£mflfcS&4 2 CO 

"FA-to^^gagLrv^o ima^ iG]teiaft^K4 

1M77 7? (Bk) h-7— ri\ 5£# 

[0 0 6 8] it, [HlteIJft^^4 1 KilTLfc h-7" 

WSril^Lr^So 30 
[0 0 6 9] ^HMTIi, y'y-y? (Bk) 

@£mfl&8<7)£££s [H]tefMff««4 l witSJ: "j tffi 

[0 0 7 0] 'fWte¥ h'7A5W^ U —t 1 0 14, PIffe 
JfM^g^'J^-ft-f -Sfcft, rpPnlte^ K7i5 l~*tL 

[0 0 7 1 ] h W«f|*]telf K7 A 5 (4, V 

y— T-i oi'ioTjfffi^ixSo zico? y — t- i 0(4, 

A 5 H *f L T imWM £ t o T <F P B 1te^ K7^5MSr 

[0 0 7 2] &;»Kg9tC(4, h&Klh 

-f &fcften'4£*n — 7<7);? y- = >^"Kg ("-fS/^ : - 

[0073] imm 2 ] sus^j 2 ii. m&m&^m. 4 
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[0 0 7 4] HSfefliJ 2 CO[HH55J.^{t 4 l (rfci^r, tf'J 

*.tfM3UM&4Ml±, H3H*i-J:5(-aifto-5 (Si 
ft30ffi#ft) 1 00iffi$ijyu-K (%ttft!&iMfflSH) 
10 1, »ft h-7— (Mht-) 1 0 4 t *'>fc< t 

*Hltffl|-e»±Sfeii h-7— ©tt*&©fcft<o0M& 

0-7 1 0 3 XtfltfliSBW 1 0 5?r#iPL-C^5„ 
[0 0 7 5] -ftlr, #8*tt 1 fi^iSff KHI4> y 
£ * co?&fg>#] * I > ft £ , « t Sffe 

JS^J 2 C)«Sfc L-^-tV ^ h -7--(^W LT t, , 1 ir/j< 

[0 0 7 6] 2 T-ii, iftft D-7l00i Sit 

K7A 1 tcoHm-, rft'j 3 0 0 ju mC^/MJS]Kk5r«t(SL, 
Sftp-5l0 0l:i±i*^7^ (^H/f<) irLTic 

^jfe%= 1 8 0 0Hz, Vn. =1600 vroiititi 

V»r =-5 0 OVOjttjtfliJtt^RJiULfco ftfc, h-t 
- 14 - v ^ -7" ^ (75 ffitt £ t> o T V ^ 0 ffi l& m t * o 1/^ T (4 , 

cgiMff4 c, YJjift as 4 y ktmx°fo?> a 

[0 0 7 7] TitJ, afifeo — 7 1 0 oi^F-nip-rs?!^ 

-f 7xi LTI4, jfi[gE«JE<DH]JD<D^(Di&^-CfeoT 

i twpgwtt/hKPStiiliWa o o nm{c|fisfcwe« 

[0 0 7 8] Sfc, -M1&M 1 T-ll, Is]teaflfe^(t4 1 

Tht-^ &fr£ltt9f;:4 9, C9«P >- l'J£»£ H 

[0 0 7 9] *^Jfe^ijT-f4, ^-ffifij 1 t H/j: 19 , y'y v 
9 (Bk) G.@£JRfcfS«4 2<Dft$«:. l»]tert^R 
4 1 fJiSfiJ; <9 >{>i5:< rcofcft, 

f±, HJiiiw 1 1 ji* o , i dc» h -r- <n ±9*, 

|fi*4 li»t> i^Ti-SK. (Bk) fe 

0^8421:^*1. Sx.t*f>ii5fcft v te¥WP.h 

[0 0 8 0] S/c, -^1^, 7J7-h7— (Y, M, 

o tjt^r, (Bk) v-r-ortitK mjmstvz 
*7j?^^fcft, 7"7-^ (Bk) feh-7— nmfcmv-r 
-Wfi«, 7J7- h-t-Kjt^-c^ti^cifcasai l 

V\ 7J7— h-7— (Y, M. C) (Cjt-i 

T, y°yvV (Bk) h-7— w h-7— ^SSr>c*<S 

[0081] mmm 3 ] *«ww3ii(t0ii 3 
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[0082] ^■Mmmr-it, %m.m i , 2 mt^-t, m 

t5*«ISB4 1 k<r>mzr/7 y^M»iS4 2 £ffig 

[0 0 8 3] *T#fe h-f-i LT»-vir>^ 

(M) , ->T> (C) , -fan- (Y) h-t-li, jgfe 
{-J:5feSattS:S<-f-5fcftt, hi— XhZ> 

-/yy'7 (Bk) bi--i.<0i>, #7 8tfk 

(Bk) h-f-j;*) i>i&^mmx\ w<kLtc<o, ffiihtt io 

[0 0 8 4] LfciSot, *Xte^!l«J;9!-< 0teij{f 
^S4 1 t£*«jl9 itf)f B 1H, 11^7'^ (B 
k) &%{fcSiE4 2i5ffig$ix5J; 5fc, tfgl9?r 

(Bk) fe«««^*i?e>n*fc», ni*5Sffe»a4 

M, Cht- W®{k, SEIbttiOllftSrKCrir^-C* 
[0 0 8 5] tiffc, /77^ (B k) ft ht-tU, 

[0 0 8 6] £ fc, ^5y# ( B k ) fe5l«Slia«7)TA' 

5>*T, fiSIScL-fc N-J— 7'7^ftfji{£§§4 2f$ 
C ttfc SMf^tt * , if 71" 5 i £ * BS C ' i # T- # 5 fc 

[0 0 8 7] (JUfeW 4 ) HfeftJ 4 «, HJfeftl 3 K&tf 

&\ S-g-ffif' J; UK3i &ftfci£&lk.SJ3W£ 5-3 01 
««SF- 1*100-1 1 OffcSi 

(armc tm&h-t—j t^o. ) tt 40 
[0088] -&%Mm\m^tz<&mt&mv.t Ltr±. 

ASTM D3 4 1 8-8[;:i«L$iJ;£Sftfc±ft}i* 

tr-*flw«4 o~9 ot:**i-{k^*B-c*)5. *HS£« 

PJ *tf * i^-ftRD S C - 7 ^ 3. ^8 
h U -f?-fii£/£ 1 0°C/m i n-CSISSrtTofc. A#f$ 50 
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7f-&lgflS^> x7?*y ynsy:Ji?)«M*SfciJ 
L< n, -fk i ro-fe«i£^T'^-t-^^^ i oa±«)S 

^{t^mom&^it l (;:, -)!3:flf3g:£(D, 
[0 0 8 9] ^Jfe^jT'&* L< ffll^f>*i£^*7Vl-!7 

y?*\^ wmo. 5-5. o^^r-r^t^-r-fo^o ^ 

m0mmW,<W>7^$: ffrfc L fc ft , ft ?*M^fi)TS ^ 
^tv7^»HMIf (DUH-2 0 0) tr 
y*— ^SfJtSriW^Lfcffi-CfcSo SiJS*#«, 0. 5 
g OffiliT'ft^fjlJSriS 9 . 6 7mm/sec«|ttfl 
O/nn'mtfcll 5#W(R«fU »6ixfciT*«tt 

VP 3 tLS^^7 i /H7y^^(D®/tli. 0. 5-5. 0(7) 
fit**-*". Mrimit^^it2(D (1) , (2) » {t3 
W (1) , (2) 5r^-r„ 

[0090] ^cfc\ rrti^JfmiSSFitit El 
1 1 5 fc, «tt^i«<75^ttroA$»fiJ^Sr^1- 

M-C-fo "9 , m&M'g.Z 2 ^7c¥ffi±(^SfJ LTT't 5 

RAttbt, i o o tu/4 &mctzkZ<nmx'1ttsin 
S„ o^t), JK*t«»S F l (i^iC, 

S F 1 = { (MXLNG) 2 / AREA} X ( 1 0 0 k 
/A) 

FE-SEM (S-8 0 0) £/8V\ h^— 1 0 0 

Iaia^tfy7'!;y/L, ^roiMfii, -fv^- 

71-X^fMT, =3^i«(SlrSg (Luse 
x3) fcWAUJ¥*T&m\ JiiCi'JWmLfc^fWT-fo 

[0 0 9 1 ] :©f (SF-1) ^4**fCtt. 

loot**), l o ofcifivMta, *»ti£<4 

[0 0 9 2] fSj, BkaM4 2IIo^TI± > *HJS^J 

[0 0 9 3] St, ±kE<7)S^ h-t-^fflv^r 1 1:± 
9, ^#^*9<75^tSft5r 1 0 0- 1 5 OteStT 

[0 0 9 4] _k$<7)fi£ h-7--|±, ^6 0-8 0°C«?a 
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* 9 fcao, hi--»to#fl£i£< 1-5 r t 

mfe&fJyt (Bk) fe3lift»-C*igf&*i5 
fcfc, iH]«Eiaft^K4 i tf»©Y, m, c hi— (tt£"h 

i— ) O#ISr'>ft<t5rt^H-C*0. m-frhi" 
T"I4, ^rflls^5<7)#ttSt LT, NBRd'AWll: 

(*-sK^ mk*X%) «At2>rti: 10 

4 "9, l o" ~ 1 o'° &<F><$mKb L-CV3o 

[0095] *'iE*«i-efflv^e>n5fi^h-*— 1±, x-ft 

hi— LtiSot, *£Jfe0<JTI4, ^Kte 
?*5»# y-tl 0£ffifflLftV^<btfWi££fto 
fc 0 ^^tfKifj^T^sa-fthi— WtU^ 

y— i-i o«rfflv»fc«^, fi£ hi— rofM<E9#5^ 
wit* # L T L i 5 * * A- £ fc < 1" r t a* T* * 5 „ 20 

[0 0 9 6] * O^ffll^ftV^iT, Hi&ffM 

ocn'pm&f&s^nglSllzxzv y-i-i ofrh<n h 
i— mfc, «F*W<*rfci«-c*s. 4fc, *y-~M 

0 li 4 5, '♦Tflte'?^ 5*ifi(7)^SrP-SCw i 5 
fttl 4 9 , WiJ^fS 5 <B H WSr»ja-t5 r t 

So 

[0 0 9 7] 5 ) *3Sffi#JT'»4, 3gJfe0»J 4 cof& 

fiE-Cffl >i Art felt -jkm 9<T>1>*t>*) 30 

lc, ^/wh5£#3£BfcJi]^TV*5, 1 ^J£0>JT'fflv^ix 
h£#^!t&o-H?'J«MfSt^x] 7 [r>^1- 0 £tt 
0V 1 ~ 4 orfe^Ml 9 TI4, -y h «rKihi-5fcft 

ar#c--v9 1 y-=y:/iW;65f>effl;*ftT^ 

[0 0 9 8] Lt!pL, *£fe{flTi4, ^ h£#?rffl 

[0 0 9 9] Emi&I^T, 9 1' ttAlfffltlD- 40 
7T-fc>9, W;fldi^llt^5t-?9 la (*-jgJ£« 
Ti4, AP^t-^) ^H/jicofc- 

[0100] p-79 1' t 9 4 II J; 19 , i^Kl/^^ 
;w h 9 S^/WtfjttTI^&o ^> Kl/X^ h 9 314, 
£3SMi#lTt4. #J 1 0 0 u mlpCO- •y^/V'l^/'U h co 
Jill, filOOp ml? <7» y ay^fttf^^lt, K 

mc paf^7i/«^3- h lt, nmmt l so 
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Tl^-5. 

[ 0 1 0 1 ] AP #V K 1 5 |r4 <0 , £*Ef9»= -7 
K^ixfc, $s¥WPfi, p-791' &JH£ 
£ fitzMB a -y 9 2 (r 4 19 it 5 - v ^%X\ B 
tBJii^tfs te¥ttP±ro*3&* hi— Bflfe^»»* 
n§„ -y^*fiigLfcte¥WPI±. iVKUx^u 
h 9 3 i:ft#Lfc«MI6T?«KSSli5. «556 *liTV^4» 
<P"C, fe^tf P±w*^# hi— iifft»ift«A«T^ "3 , 
hi--^St>*@^L, D-7 9 4iEiT > 
/Uh 9 3 fcfi?ffPi«»f*lt5. 

[0 10 2] r. co J; oil, 6?ttP« hi"-/4S, fc^tf 
P±\zfem£ti* MmtfTtf*) hi— ^StTHftL-C** 
Pj, ly Ki'^^ h 9 3 i(EWP4«»ISti5ft 

[0103] [^ji«6] mmm&n. j-Mn&mmm 
[0 1 04] ^iiiswTtt. tp[Hjte¥f£t lt, ^r«ite 

?K7A5 liftx.T, *<ju bVinipfflte^/i- h 5 3 Sr 
[0105] C^JfeW 7 ] KJfcflai 7 14, ..hi* co^JfeW t 

^7th'7Al rtHI4, I.Rn*-7-^^*7t^v^ s edlt 

[0 10 6] *^JS«<7>4 9li, rtffl*3t*^;SrfflV^5 

wfllft hi— ti53t^3Rajf u (M?7-3 lfttfu 
— tf- ^ 3- -r i- 3 ) ffifttoz 4 5 ^ flr^^r B$ C r. i ^ r- 
#5. 

[0 10 7] W-htftM LfcJSllSWli, *58Mw-lHt8* 
*L7- tWT*fc"9, wtlHI3IP>n51>WTi4^V\ 
[0 10 8] ^*^gt LT, ^fii^W«ma-7CO{til 

[0 10 9] ifc, te^Jiei LT, |s¥a-7Wffi 
I:, so ^-#«S4 if a^ffiffl T * 5 r i I4v ^ 4 T fc 7e 

[0110] it, «-fe<oa«»^. 
m ft h te wi ^ l t m m-m^ h ^ $ ht 

feoTt>4V\ 
[0111] 



(12) 
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[0112] Iiwfflli, y7^M8!^ mi, 
ro-^^^teihL-ri/^o 

[0 113] Sfc, *mP(^5»2(D^W«, IM]te±l 
ft, Lfc h -J— as, @S^7 -y * 
[oi 14] £fc, *ffiiidff.£iS3cD3P.flfi. sft^* 

[0 1 1 5] *ajfIW^4 W^f3l±, ht-tLT, 1 
OKigSft. «£tt{b&*Jff£5~3 Ofi*%^ 
ffJttff^S F - 1 AM 0 0~ 1 1 0 -?1hZ'MRmB 

[0116] st. 3iffj*^T-fc;5fcs\ 

S^Pflfc^/JiXti^T, i§iv^Bife»ffi4:Wi-r ids-si 

^m^w-o-)^ y—t-zteK-t- tfr»im.tt£Z> 0 



10 
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J#0 

im 2 ] 2 iz&zw&mi&mwnMi&m 

[S3] gffigij 2 (r*5 It 5 gm3g<z>«E«&«$0 

[0 4 ] *as9J»36i60iJ 3 £ff 3ira#j£llE*0>ttlfttt 

[as] «is ro*j6fi»j 4 \m & mmmrfims. <r>w&m 

[0 7] X-*fl»j7^*Srt-5^#K«<D«IS«fig0 

[0 8] +*W w^SECT 6 ^«5W«Jgfi£^a»«l&« 

[0 9 ] *%wommm 1 \z-%%mmitimw.<r>w&m 

[010] '&*m<nffim}f$.%s.<r>m.wm 
[011] ^Ki«it:s f - 1 ommm 
[012] %$m<r>mm 

l-«Mfl#ff («K7A) 2-#«§£ia 

3-«*3Sll 4-%tt&K 

4 1 -liitemftii* 4 

5 3-*WHE^tt (tlWte^^h) 6---<&sma 



30 7-iSSff«H 
9 



10, 10' 
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